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(57) ABSTRACT 

(56) 

A concentrate of binder at the tufts produces a lighter and 
more ?exible carpet, Which alloWs for direct attachment of 
hook-and-loop means on the carpet backing. Thermoplastic 
binder yarns are pinned by the pile yarns against the primary 
backing. Subsequent application of heat melts the binder 
yarns and fuses the tufts and primary backing together. An 
alternate embodiment uses highly shrinkable binder sheet 
placed over the backing before tufting, instead of the binder 
yarns. 

6 Claims, 5 Drawing Sheets 
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TUFTED PILE STRUCTURE HAVING 
BINDER CONCENTRATED BENEATH THE 

BACKSTITCHES 

This application claims the bene?t of provisional appli 
cation No. 60/168,557, ?led Dec. 2, 1999. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a tufted pile surface 

structure and to a method for producing the same in Which 
binder material is concentrated beneath the backstitch por 
tions of the pile yarns. 

2. Description of the Prior Art 
In the manufacture of a tufted pile surface structure each 

of a plurality of pile yarns is draWn by a tufting needle 
through a backing to form face ?ber elements and backstitch 
elements. The face ?ber elements lie adjacent to the upper 
face of the backing While the backstitch elements are dis 
posed along the loWer face of the backing. Presently, the 
backstitch elements are secured by a thermoset or thermo 
plastic binder placed on the loWer face of the backing. In 
actuality, only a small portion of the binder material serves 
to hold the backstitch elements in place, While a large 
portion of the binder material is Wasted. Using very large 
quantities of binder to achieve deeper penetration of the 
binder through the backing to improve pull-out or unravel 
ing resistance increases binder Wastage, stiffens the carpet, 
and increases carpet Weight. 

Accordingly, it is believed advantageous to provide a 
method of manufacture of a tufted pile surface structure that 
concentrates binder material beneath the backstitch elements 
to produce a lighter and more ?exible carpet structure. Such 
a structure Will also alloW the direct deployment “hook 
loop” attachment members on the back of the carpet. 

SUMMARY OF THE INVENTION 

The present invention is directed to a pile surface struc 
ture and a process for manufacturing the same Each of a 
plurality of pile yarns is tufted by a separate tufting needle 
through a plurality of needle insertion points in the backing 
to form face ?ber elements that lie adjacent to the upper face 
of the backing and backstitch elements that overlay the 
loWer face of the backing. The insertion points produced by 
the tufting needles form a pattern of parallel lines that eXtend 
longitudinally and transversely along the back face of the 
backing. 
An activated binder material is disposed beneath the 

backstitch elements to hold the backstitch elements to the 
backing. The activated binder material is concentrated along 
the longitudinal and/or the transverse lines of insertion 
points, With the loWer face of the backing member betWeen 
the adjacent lines of insertion points being left substantially 
free of binder. 

In accordance With this invention the binder material is 
applied before tufting. The binder material may take the 
form of either a sheet or a plurality of longitudinally laid 
strands of binder material that When activated, form stripes 
of binder extending along the loWer face of the backing 
member. During tufting each needle passes through the 
binder material so that binder is disposed betWeen the 
backstitch elements and the loWer face of the backing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be more fully understood from the 
folloWing detailed description, taken in connection With the 
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2 
accompanying draWings, Which form a part of this applica 
tion and in Which: 

FIG. 1 is a diagrammatic illustration of a tufting system 
for practicing the method in accordance With the present 
invention to produce a tufted pile surface structure also in 
accordance With the present invention; 

FIG. 2A is a styliZed perspective vieW taken along vieW 
lines A—A of FIG. 1 shoWing a pile surface structure in 
accordance With a ?rst embodiment of the present invention 
as produced Within the tufting apparatus and prior to heat 
treatment Wherein the binder takes the form of a sheet of 
binder material, While FIG. 2B is a styliZed perspective vieW 
taken along vieW lines B—B of FIG. 1 shoWing the same 
embodiment of the pile surface structure as produced at the 
output of the heat treating apparatus; and 

FIG. 3A is a styliZed perspective vieW taken along vieW 
lines A—A of FIG. 1 in accordance With an alternate 
embodiment of the present invention as produced Within the 
tufting apparatus and prior to heat treatment Wherein the 
binder takes the form of a plurality of strands of binder 
material, While FIG. 3B is a styliZed perspective vieW taken 
along vieW lines B—B of FIG. 1 shoWing the same embodi 
ment of the pile surface structure as produced at the output 
of the heat treating apparatus. 

DESCRIPTION OF PREFERRED EMBODIMENT 

Throughout the folloWing detailed description similar 
reference numerals refer to similar elements in all ?gures of 
the draWings. 

FIG. 1 is a diagrammatic illustration of an overall system 
10 for producing and ?nishing a tufted pile surface structure 
in accordance With the present invention. The system 10 
includes a tufting apparatus generally indicated by the 
reference character 12 folloWed by a heat ?nishing apparatus 
generally indicated by the reference character 14. The tuft 
ing apparatus 12 and the heat ?nishing apparatus 14 may be 
physically disposed in the same housing, if desired. DoWn 
stream of the heat ?nishing apparatus 14 is a compression 
roller 16. The temperature of the roller 16 is typically kept 
at room temperature. 

The tufting apparatus 12 produces a tufted pile surface 
structure generally indicated by the reference character 20, 
20‘ in accordance With the alternate embodiments of the 
present invention. The pile surface structure 20 is illustrated 
herein in FIG. 2A (taken at vantage points A—A), While the 
pile surface structure 20‘ is illustrated in FIG. 3A (taken at 
the same vantage points A—A). The tufted pile surface 
structure 20, 20‘ produced by the tufting apparatus 12 is heat 
treated in the ?nishing apparatus 14. The ?nished tufted pile 
surface structure in accordance With the alternate embodi 
ments of the present invention is generally indicated herein 
by the reference character 24, 24‘, respectively illustrated in 
FIGS. 2B and 3B. Both FIGS. 2B and 3B are vieWed from 
vantage points B—B. 

The basic operation of the tufting apparatus 12 to produce 
a pile surface structure in accordance With the alternate 
embodiments of the present invention may noW be discussed 
in connection With FIGS. 1, 2A and 3A. Aprimary backing 
P, having an upper face U and a loWer face L, is dispensed 
from a roll 28 and is conveyed along a generally planar path 
of travel T through the tufting apparatus 12. The direction of 
travel of the primary backing P through the apparatus 12 is 
termed the “longitudinal” or the “machine” direction. The 
direction perpendicular to the longitudinal direction is 
termed the “transverse” direction. The primary backing P is 
conveyed in the longitudinal direction through the tufting 
apparatus 12 With its loWer face L presented upWardly. 
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Within the tufting apparatus 12 a plurality of tufting 
needles N is carried by a movable needle bar M. Each tufting 
needle N is supplied With a pile yarn Y dispensed from a 
creel (not shown). Each needle N is reciprocally movable in 
the directions R to tuft each of the pile yarns Y into the 
backing P at a plurality of spaced needle insertion points I 
(FIGS. 2A, 3A). The insertion points I produced by the 
reciprocating tufting needles N form a pattern of parallel 
lines LL, LT, that respectively extend in the longitudinal and 
in the transverse directions along the backing P. 
As is Well understood by those skilled in the art, during 

the basic operation of the tufting apparatus 12 the recipro 
cating insertion and retraction of the needles N form looped 
face ?ber elements F that lie adjacent to the upper face U of 
the primary backing P. The face ?ber F elements may be 
later cut, if desired. As the primary backing P is linearly 
advanced along the path of travel T lengths of yarn overlay 
the loWer face L of the backing P betWeen longitudinally 
adjacent needle insertion points I to de?ne linear backstitch 
elements B shoWn in the foreground portion of FIGS. 2A, 
3A. 

Alternatively, as appreciated by those skilled in the art, in 
addition to being vertically reciprocable, the needle bar M 
may also be transversely movable With respect to the back 
ing P in the directions V. In this event, as the primary 
backing P is linearly advanced along the path of travel T, 
backstitch elements B‘ are formed that diagonally overlay 
the loWer face L of the backing P across one or more 
longitudinal lines LL of adjacent needle insertion points I. 
The backstitch elements B‘ are shoWn in the background 
portion of FIGS. 2A, 3A. 

The tufted pile surface structure in accordance With this 
invention includes a binder material therein. In accordance 
With the present invention the binder material is applied 
before the tufting operation. The binder material is intro 
duced in either solid sheet form or solid strand form dis 
pensed from a suitable supply roll(s) or packages (not 
shoWn), as the case may be. 

FIG. 2A illustrates the tufted pile surface structure 20 
When the binder material is introduced in the form of a sheet 
32. The sheet 32 is dispensed from a supply roll and is draWn 
into the apparatus 12. The sheet 32 is laid onto the loWer face 
L of the backing P at a point upstream of the needles N. 

FIG. 3A illustrates the tufted pile surface structure 20‘ 
When the binder material is introduced in the form of strands 
36. Each strand 36 is dispensed from a suitable package (not 
shoWn) and is conveyed by a suitable guide apparatus, such 
as guide tubes, toWard the needles N. The end of the guide 
apparatus terminates at a point just upstream of the nip of the 
needle N. 

Whether the binder is introduced as a sheet 32 or as 
individual binder strands 36, during tufting the needles N 
pass through the binder material so that the pile yarns Y 
extend through the binder material and so that binder 
material is disposed beneath the backstitch elements B, B‘. 
That is, the binder material 32, 36 is disposed betWeen the 
backstitch elements B, B‘ and the loWer face L of the backing 
P. The backstitch elements B, B‘ serve to “pin” the binder 
against the primary backing P. 
As noted earlier, located doWnstream of the tufting appa 

ratus 24 is a ?nishing apparatus 14 that heat-treats the tufted 
pile surface structure 20, 20‘ produced by the apparatus 12 
to activate the binder material therein. Subsequent applica 
tion of heat from the loWer face L melts the binder and 
causes the backstitch elements and the primary backing to 
fuse together. The preferred method of heating in this case 
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4 
is to apply heat Without compressing the product to alloW 
free movement of the binder before appearing cold pressure 
to set the binder. 

FIG. 2B illustrates the ?nished pile surface structure 24 in 
the instance Wherein the binder material is applied in the 
form of sheets 32. In this case the application of heat causes 
the sheet 32 of binder material to shrink, soften and break 
into binder segments that coalesce toWard the needle inser 
tion points I, as is selectively illustrated at various points in 
FIG. 2B by the arroWs 40. Binder material becomes con 
centrated at the needle insertion points I Where it is most 
effectively utiliZed to attach the backstitch elements B, B‘ to 
the backing P. In accordance With the present invention the 
activated binder material is present only in the vicinity of the 
needle insertion points I. Those portions of the loWer face L 
of the backing P betWeen adjacent parallel longitudinal and 
transverse lines of needle insertion points LL, LT, 
respectively, remain substantially free of binder. These 
binder-areas are selectively illustrated in FIG. 2B by the 
reference characters 42. 

FIG. 3B illustrates the ?nished pile surface structure 24‘ 
When the binder is applied in the form of strands. Upon the 
application of heat the strands of binder material shrink, 
soften and break into binder segments before the segments 
melt and How longitudinally toWard the needle insertion 
points I as is selectively illustrated at various points in FIG. 
3B by the arroWs 46. The activated binder material is 
concentrated along the longitudinally extending lines LL of 
needle insertion points. The loWer face of the backing 
member betWeen adjacent longitudinal lines LL of insertion 
points is left substantially free of binder. These binder-areas 
are again selectively illustrated in FIG. 3B by the reference 
characters 42. 
When the binder is introduced in strand form maximum 

contact betWeen the binder strands and the backstitch ele 
ments B is achieved When the tufting needle propagation 
path is linear, as illustrated in the foreground portion of FIG. 
3A. When the needle propagation path moves transversely 
across roWs to produce diagonally extending backstitch 
elements B‘ illustrated in the background portion of FIG. 3A, 
contact betWeen the binder strands and the backstitch ele 
ments B occurs only in the vicinity of the needle insertion 
points I. 
As seen from FIG. 1 a secondary backing 50 may be 

optionally applied to the pile surface structure 20, 20‘. The 
secondary backing 50 is draWn from a roll 52 as the pile 
surface structure 20, 20‘ enters the ?nishing apparatus 14. 
Depending upon the relative denier of pile yarn, the viscos 
ity of the melted binder and the pressure applied during 
binder activation, binder material can also How through or 
around the backstitch elements B, B‘, alloWing the applica 
tion of a secondary backing 50 to the pile surface 20, 20‘ 
Without the need of any additional binder. The roller 16 
(FIG. 1) can be useful to press together the binder material, 
the backstitch elements B, B‘, and the secondary backing 50. 

Binder: The preferred binder sheet is formed of a highly 
shrinkable thermoplastic sheet in Which the direction and 
degree of shrinkage can be controlled by controlling the 
heat-treatment process of the sheet. Such sheets that can be 
pre-combined With the primary backings in advance by light 
tacking. Such sheets include Wovens, knits or nonWovens 
made With partially oriented loW-melting yarns, loW-melting 
nonWovens containing draWn non-relaxed yarns such as a 
spunbounded nonWoven material sold by E. I du Pont de 
Nemours and Company under the trademark Typar®, and 
loW-melting bloWn or extruded ?lms that are multiaxially or 
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uniaXially oriented but not fully relaxed. It has been 
observed that such sheets shrink, break and melt, concen 
trating the binder towards the backstitch elements in the 
vicinity of the needle insertion points, resulting in the 
presence of binder on a very small fraction of the total 
surface area of the loWer surface of the backing P. 

The binder strands are preferably formed from a loW 
melting thermoplastic polymer With a heat-?nishing process 
that causes them to shrink substantially in the longitudinal 
direction before melting. 

The ?nished pile surface structure 24, 24‘ in accordance 
With the present invention is believed to provide signi?cant 
advantages over conventional tufted pile surface structures. 
Since the lateX binder is omitted, the ?nished pile surface 
structure 24, 24‘ is lighter in Weight than a conventional 
tufted pile surface structure. Because of the discrete bonding 
pattern that leaves binder-free areas 42 on the loWer surface 
of the backing P the ?nished pile surface structure 24, 24‘ is 
also softer than conventional tufted pile surface structures. 

If, as is preferred, the ?nished pile surface structure 24, 
24‘ is fabricated of all thermoplastic materials, it is both free 
of solvent and other chemical emissions and is fully recy 
clable. Assuming appropriate choices of materials for the 
binder, the primary and the secondary backing (if any), (as 
for eXample, polyester), it is dimensionally stable against 
temperature and moisture variations. Since the loWer face of 
the backing betWeen adjacent lines of insertion points is left 
substantially free of binder, pins or hooks can easily pen 
etrate through the binder-free areas of the primary and/or 
secondary backings to aid installation. Also, since a second 
ary backing is be bonded to the primary With a pattern of 
discrete points or stripes the secondary backing may itself 
have a “loop” surface, suitable for hook-loop applications. 

Since the heat required to set the binder material is less 
than that required to cure conventional lateX, the ?nishing/ 
bonding operation in the heat-treatment apparatus 14 may be 
performed in-line With the tufting operation. 
What is claimed is: 
1. A tufted pile structure comprising: 
a backing having an upper and a loWer face thereon; 

a plurality of yarns tufted into the backing, each yarn 
being tufted by a separate tufting needle through a 
plurality of needle insertion points in the backing to 
form face ?ber elements that lie adjacent to the upper 

10 

25 

35 

6 
face of the backing and backstitch elements that over 
lay the loWer face of the backing, the insertion points 
produced by the tufting needles forming a pattern of 
parallel lines that eXtend along the backing; and 

an activated binder material disposed beneath the back 
stitch to hold the backstitch elements to the backing, the 
activated binder material being concentrated along the 
lines of insertion points With the loWer face of the 
backing betWeen adjacent lines of insertion points 
being left substantially free of binder. 

2. The tufted pile structure of claim 1 Wherein the pattern 
of parallel lines eXtends longitudinally along the backing. 

3. A method for producing a pile surface structure com 
prising the steps of: 

(a) conveying a backing along a path of travel, the 
backing having an upper face and a loWer face; 

(b) applying a binder material to the backing; 
(c) after applying the binder material, using a separate 

tufting needle for each of a plurality of yarns, tufting 
each yarn through the binder material and into the 
backing at a plurality of longitudinally spaced insertion 
points to form face ?ber elements that lie adjacent to 
the upper face of the backing and backstitch elements 
that overlay the loWer face of the backing, the binder 
material being disposed betWeen the backstitch ele 
ments and the backing, the insertion points produced by 
the tufting needles forming a pattern of parallel lines 
that eXtend along the backing; and 

(d) heating the structure to activate the binder material to 
hold the backstitch elements to the backing With the 
loWer face of the backing member betWeen adjacent 
lines of insertion points being left substantially free of 
binder. 

4. The method of claim 3 Wherein the pattern of parallel 
lines eXtends longitudinally along the backing. 

5. The method of claim 3 Wherein the step of applying a 
binder material comprises the step of laying a plurality of 
stripes of binder material longitudinally along the loWer face 
of the backing member. 

6. The method of claim 3 Wherein the step of applying a 
binder material comprises the step of laying a sheet of binder 
material on the loWer face of the backing member. 

* * * * * 


